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©  Wrap  around  caser. 

O  

CM 

©  A  wrap  around  caser  including  a  holding  and 
moving  robot  is  provided.  The  holding  and  moving 
robot  holds  a  predetermined  number  of  bottles  (1) 
collected  in  a  collection  station  (2)  and  moves  the 
bottles  onto  a  center  section  of  a  blank  sheet  (5) 
located  at  a  receiving  station  and  in  succession 
pushes  the  bottles  and  the  blank  sheet  downward 
along  a  predetermined  path  defined  in  a  folding 
station  so  as  to  have  the  blank  sheet  folded  into  the 
shape  of  a  box-shaped  case  around  the  bottles.  The 
bottles  are  not  released  until  they  are  placed  in  the 
box-shaped  case  so  that  the  casing  operation  is 
stable  and  may  be  carried  out  at  an  increased 
speed. 
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

This  invention  generally  relates  to  a  casing 
apparatus  for  placing  a  predetermined  number  of 
containers,  such  as  bottles,  in  a  carton  box,  and,  in 
particular,  to  a  so-called  wrap  around  caser  for 
placing  a  predetermined  number  of  containers  on  a 
blank  sheet  which  is  then  folded  into  a  box  to  have 
the  containers  enclosed  therein. 

2.  Description  of  the  Prior  Art 

A  wrap  around  caser  is  well  known  in  the  art 
and  one  such  example  is  described  in  the  Japa- 
nese  Patent  Laid-open  Pub.  No.  59-134122.  As 
shown  in  this  prior  patent,  in  the  prior  art  wrap 
around  caser,  articles,  such  as  containers,  are 
transported  in  a  predetermined  direction  as  riding 
on  a  conveyor  belt  and  collected  in  a  predeter- 
mined  arrangement  at  a  collection  station.  Then, 
the  articles  thus  collected  are  moved  onto  the 
bottom  or  central  section  of  a  blank  sheet  which 
has  been  located  onto  a  vertically  movable  table 
from  a  magazine  housing  a  stack  of  blank  sheets. 
The  blank  sheet  typically  has  a  central  section, 
which  is  generally  rectangular  in  shape  and  will 
define  the  bottom  of  a  box  when  folded,  and  a  flap 
section  at  each  side  of  the  central  rectangular 
section,  which  can  be  folded  to  define  a  side  wall 
of  a  box  when  folded.  In  this  case,  use  may  be 
made  of  a  transport  head  which  grabs  the  articles 
temporarily  and  move  them  onto  the  blank  sheet. 
Then,  a  top  pusher  is  moved  downward  and 
brought  into  contact  with  the  top  surfaces  of  the 
articles  located  on  the  vertically  movable  table,  so 
that  the  table  and  also  the  articles  and  blank  sheet 
placed  thereon  start  to  move  downward.  As  the 
table  moves  downward  along  a  predetermined 
path,  the  flap  sections  of  the  blank  sheet  are  folded 
in  a  predetermined  manner  to  define  a  box  so  as  to 
wrap  around  the  articles. 

In  the  above-described  prior  apparatus,  how- 
ever,  use  is  made  of  separate  devices  for  moving 
the  articles  from  the  collection  station  onto  the 
blank  sheet  on  the  table  and  for  pushing  the  arti- 
cles  downward  along  a  predetermined  path  to  have 
the  blank  sheet  folded  in  a  predetermined  manner, 
so  that  the  articles  are  not  continuously  held  during 
these  steps.  In  other  words,  the  articles  must  be 
set  in  a  free  state  once  they  have  been  placed  on  a 
blank  sheet  on  the  table.  Because  of  this,  the 
articles  are  set  in  a  rather  unstable  condition  so 
that  the  articles  may  shift  in  position  or  fall  down  in 
some  cases.  This  has  been  a  hindrance  in  increas- 
ing  the  speed  in  such  a  wrap  around  caser.  In 
addition,  because  of  the  provision  of  such  separate 

components  along  a  process  line,  the  overall  sys- 
tem  tends  to  be  large  and  provision  must  be  made 
of  a  means  for  synchronizing  these  separate  com- 
ponents,  which  is  not  economical. 

5 
SUMMARY  OF  THE  INVENTION 

In  accordance  with  the  present  invention,  there 
is  provided  a  wrap  around  caser  comprising:  a 

io  collection  station  for  collecting  articles,  which  are 
being  transported  by  transporting  means  along  a 
predetermined  path,  in  a  predetermined  arrange- 
ment;  supplying  means  for  supplying  a  blank  sheet 
of  predetermined  shape  to  a  receiving  station  one 

75  by  one  from  a  storing  station  storing  a  number  of 
blank  sheets;  and  holding  and  moving  means  for 
holding  a  predetermined  number  of  said  articles  at 
said  collection  station  and  moving  said  articles  first 
onto  a  predetermined  portion  of  said  blank  sheet  at 

20  said  receiving  station  and  then  along  a  predeter- 
mined  path  so  as  to  have  said  blank  sheet  folded 
in  a  predetermined  manner  to  have  said  articles 
wrapped  by  said  blank  sheet  so  folded. 

In  this  manner,  in  accordance  with  the  principle 
25  of  the  present  invention,  since  a  predetermined 

number  of  articles,  such  as  containers  like  bottles, 
are  positively  held  by  the  holding  and  moving 
means  while  the  articles  are  placed  on  a  blank 
sheet  and  wrapped  around  by  the  blank  sheet, 

30  there  is  no  possibility  of  causing  instability  to  the 
articles  during  the  process.  Thus,  the  wrapping 
process  speed  can  be  increased  without  problem. 
Moreover,  since  the  separate  components  are  not 
required  and  thus  the  overall  structure  and  opera- 

35  tion  can  be  simplified  significantly. 
It  is  therefore  a  primary  object  of  the  present 

invention  is  to  provide  an  improved  wrap  around 
caser. 

Another  object  of  the  present  invention  is  to 
40  provide  an  improved  wrap  around  caser  simple  and 

compact  in  structure,  stable,  first  and  reliable  in 
operation. 

Other  objects,  advantages  and  novel  features 
of  the  present  invention  will  become  apparent  from 

45  the  following  detailed  description  of  the  invention 
when  considered  in  conjunction  with  the  accom- 
panying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  illustration  showing  in 
perspective  view  a  wrap  around  caser  constructed 
in  accordance  with  one  embodiment  of  the  present 
invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

2 
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Referring  now  to  Fig.  1,  there  is  schematically 
shown  a  wrap  around  caser  constructed  in  accor- 
dance  with  one  embodiment  of  the  present  inven- 
tion.  As  shown,  articles  1  such  as  bottles  are  being 
transported  along  a  predetermined  path,  for  exam- 
ple,  by  a  conveyor  belt  from  a  previous  station,  and 
the  articles  1  are  collected  in  a  row  at  a  predeter- 
mined  spacing  at  a  collection  station  2,  which  is 
defined  at  one  end  of  the  conveyor  belt  in  the 
illustrated  embodiment.  The  articles  1  are  set  in  a 
stand-by  state  when  collected  at  the  collection  sta- 
tion  2. 

The  caser  also  includes  a  blank  sheet  supply 
station  3  where  a  blank  sheet  magazine  4  storing  a 
number  of  blank  sheets  5  in  the  form  of  a  stack  is 
located.  As  well  known  in  the  art,  a  blank  sheet  is 
typically  comprised  of  cardboard  in  a  desired 
shape  and  it  typically  includes  a  central  rectangular 
or  square  section,  which  will  define  the  bottom  of  a 
box  when  the  blank  sheet  has  been  folded  in  a 
predetermined  manner,  and  a  flap  or  side  section 
at  each  of  the  four  sides  of  the  central  rectangular 
or  square  section,  which  can  be  folded  with  respect 
to  the  central  section.  Blank  sheets  5  may  be 
supplied  one  by  one  from  the  magazine  and  one 
such  blank  sheet  5  is  located  at  a  receiving  station. 
In  one  example,  a  vertically  movable  table  (not 
shown)  is  located  at  the  receiving  station  and  the 
blank  sheet  5  supplied  from  the  magazine  4  is 
placed  on  the  table  when  located  at  the  receiving 
station. 

Also  provided  in  the  caser  is  a  holding  and 
moving  robot  6  which  generally  includes  a  main 
body  7,  a  first  arm  8  which  is  pivotally  connected 
to  the  main  body  7,  a  second  arm  9  which  is 
pivotally  connected  to  the  free  end  of  the  first  arm 
8,  and  a  holding  head  10  mounted  at  the  free  end 
of  the  second  arm  9.  The  main  body  7  typically 
contains  a  controller  for  controlling  the  operation  of 
the  arms  8  and  9  and  also  the  holding  head  10.  As 
well  known  in  the  art,  the  holding  head  10  is  so 
structured  that  it  can  temporarily  hold  selected 
portions,  such  as  mouth  portions,  of  the  articles  1 
while  the  articles  1  are  moved  from  one  location  to 
another  and  then  release  them  when  the  articles 
have  been  located  at  a  desired  location. 

A  folding  station  11  is  provided  below  the  re- 
ceiving  station,  and  the  blank  sheet  5  is  gradually 
folded  into  the  shape  of  a  box  as  it  moves  along  a 
predetermined  path  defined  in  the  folding  station 
11  as  pushed  by  the  holding  head  10  of  the  hold- 
ing  and  moving  robot  6.  Described  more  in  detail, 
as  well  known  in  the  art,  a  plurality  of  guide  mem- 
bers  may  be  provided  in  the  folding  station  extend- 
ing  downward  from  the  receiving  station  such  that 
the  flap  sections  of  the  blank  sheet  5  are  brought 
into  contact  with  such  guide  members  as  it  de- 
scends  and  gradually  folded  into  the  shape  of  a 

box  to  have  the  articles  1  enclosed  therein  as  the 
blank  sheet  5  is  pushed  downward  along  the  pre- 
determined  path  defined  in  the  folding  station  11. 
In  this  case,  the  support  table  (not  shown)  supports 

5  the  blank  sheet  5  thereon,  which,  in  turn,  supports 
the  articles  1  thereon,  so  that  the  blank  sheet  5  and 
the  articles  1  are  securely  sandwiched  between  the 
support  table  and  the  holding  head  10  during  the 
descending  motion  along  the  folding  station  1  1  . 

io  When  the  support  table  reaches  the  bottom  of 
the  folding  station  11,  the  blank  sheet  5  has  been 
folded  into  the  shape  of  a  box  so  that  the  contain- 
ers  1  are  now  enclosed  in  a  box-shaped  case  with 
its  top  still  open.  A  glue  application  and  closing 

is  station  12  is  defined  downstream  of  the  folding 
station  11  so  that  the  glue  is  applied  to  selected 
portions  of  the  box-shaped  case  and  the  box- 
shaped  case  is  completely  closed.  Thereafter,  the 
thus  complete  case  enclosing  the  articles  1  therein 

20  is  transported  to  a  desired  station. 
In  operation,  the  articles  1  are  transported  by  a 

conveyor  belt  to  the  collection  station  2  where  the 
articles  1  are  arranged  in  a  predetermined  format 
and  set  in  a  standby  state.  Then,  the  holding  and 

25  moving  robot  6  is  activated  to  move  the  holding 
head  10  to  the  collection  station  2  through  a  pivotal 
motion  of  the  arms  8  and  9  to  thereby  hold  the 
articles  1  in  the  collection  station,  for  example,  by 
grabbing  selected  portions,  such  as  mouth  por- 

30  tions,  of  the  articles  1.  On  the  other  hand,  a  blank 
sheet  5  is  supplied  from  the  magazine  4  and 
placed  on  a  support  table  (not  shown)  located  at 
the  receiving  station.  The  holding  and  moving  robot 
7  is  again  activated  to  move  its  holding  head  10 

35  from  the  collection  station  to  the  receiving  station 
so  that  the  articles  1  temporarily  held  by  the  hold- 
ing  head  10  are  also  moved  from  the  collection 
station  to  the  receiving  station.  In  this  case,  the 
articles  1  are  located  on  a  central  rectangular  sec- 

40  tion,  which  will  later  become  a  bottom  of  a  box 
when  folded,  of  the  blank  sheet  5  as  illustrated  in 
Fig.  1.  It  is  to  be  noted  that  the  arrangement  of  the 
articles  1  may  be  varied  from  one  format  to  another 
during  the  movement  from  the  collection  station  2 

45  to  the  receiving  station  as  well  known  in  the  art. 
Upon  locating  the  articles  1  on  the  blank  sheet 

5  as  described  above,  the  holding  head  10  then 
starts  its  descending  motion  along  a  predetermined 
path  defined  in  the  folding  station  1  1  .  In  one  mode 

50  of  operation,  the  second  arm  9  is  caused  to  pivot 
counterclockwise  in  accordance  with  a  signal  from 
the  controller  in  the  main  body  7  so  that  the 
holding  head  10  pushes  the  articles  1  and  also  the 
blank  sheet  5  downward.  Since  the  support  table 

55  (not  shown)  supporting  thereon  the  blank  sheet  5  is 
provided  to  be  movable  along  a  predetermined 
path  when  pushed  by  the  holding  head  10,  the 
blank  sheet  5  and  the  articles  1  thereon  move 

3 
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downward  in  unison.  As  they  move,  the  flap  or  side 
sections  of  the  blank  sheet  5  come  into  engage- 
ment  with  the  guide  members  (not  shown)  provided 
in  the  folding  station  11  so  that  the  flap  or  side 
sections  of  the  blank  sheet  5  are  gradually  folded 
into  the  shape  of  a  box.  Thus,  when  the  blank 
sheet  5  reaches  the  bottom  of  the  folding  station 
11,  the  flap  or  side  sections  of  the  blank  sheet  5 
have  been  folded  to  substantially  enclose  the  arti- 
cles  1  in  a  box  with  its  top  still  open. 

Then,  the  holding  head  11  releases  the  articles 
1  now  contained  in  the  box-shaped  case  and 
moves  upward  until  it  clears  out  of  the  folding 
station  11.  Thus,  the  holding  head  10  is  now  ready 
for  next  cycle  of  operation.  On  the  other  hand,  the 
box-shaped  case  enclosing  therein  the  articles  1  is 
now  transported  from  the  bottom  of  the  folding 
station  11  to  the  glue  application  and  closing  sta- 
tion  12  where  glue  is  applied  and  the  flap  or  side 
sections  are  pressed  together  so  that  the  box- 
shaped  case  is  completely  closed  and  discharged 
out  of  the  caser. 

In  the  above-described  embodiment,  the  hold- 
ing  and  moving  robot  6  has  been  described  to 
include  the  main  body  7,  first  arm  8  and  second 
arm  9.  However,  the  present  invention  should  not 
be  limited  to  such  a  specific  structure.  As  an  alter- 
native  structure,  the  holding  and  moving  robot  6 
may  include  a  columnar  frame,  a  fixed  support  arm 
extending  horizontally  from  the  frame,  an  X-direc- 
tion  sliding  member  slidably  mounted  on  the  arm, 
and  a  Y-direction  sliding  member  slidably  mounted 
on  the  X-direction  sliding  member.  And,  the  holding 
head  10  may  be  fixedly  mounted  on  the  Y-direction 
sliding  member. 

In  this  case,  the  horizontally  extending  arm  is 
disposed  to  extend  between  the  collection  station  2 
and  the  receiving  station  so  that  the  X-direction 
sliding  member  may  move  between  these  stations. 
And,  when  the  X-direction  sliding  member  is  lo- 
cated  above  the  collection  station,  the  Y-direction 
sliding  member  is  caused  to  descend  so  as  to 
allow  the  holding  head  10  to  temporarily  hold  the 
articles  1  in  the  collection  station  2.  Then,  the  Y- 
direction  sliding  member  is  moved  upward  to  a 
desired  level  and  then  the  X-direction  sliding  mem- 
ber  is  caused  to  move  to  the  receiving  station 
where  the  Y-direction  sliding  member  is  caused  to 
move  downward  to  locate  the  articles  1  on  the 
central  rectangular  section  of  the  blank  sheet  5  and 
then  to  move  both  of  the  blank  sheet  5  and  the 
articles  1  on  the  blank  sheet  5  along  a  predeter- 
mined  path  in  the  folding  station  1  1  . 

Although  not  shown  specifically,  it  should  be 
understood  that  a  main  controller  is  also  provided 
for  synchronizing  the  operation  of  each  of  the  com- 
ponents  provided  in  the  present  caser.  And,  such  a 
main  controller  is  also  associated  with  a  controller 

provided  in  the  main  body  7  for  controlling  the 
operation  of  the  holding  and  moving  robot  6.  The 
controller  provided  in  the  main  body  7  may  be 
integrated  into  the  main  controller,  if  desired. 

5  While  the  above  provides  a  full  and  complete 
disclosure  of  the  preferred  embodiments  of  the 
present  invention,  various  modifications,  alternate 
constructions  and  equivalents  amy  be  employed 
without  departing  from  the  true  spirit  and  scope  of 

io  the  invention.  Therefore,  the  above  description  and 
illustration  should  not  be  construed  as  limiting  the 
scope  of  the  invention,  which  is  defined  by  the 
appended  claims. 

15  Claims 

1.  A  wrap  around  caser  comprising: 
a  collection  station  for  collecting  articles, 

which  are  being  transported  by  transporting 
20  means  along  a  predetermined  path,  in  a  pre- 

determined  arrangement; 
supplying  means  for  supplying  a  blank 

sheet  of  predetermined  shape  to  a  receiving 
station  one  by  one  from  a  storing  station  stor- 

25  ing  a  number  of  blank  sheets;  and 
holding  and  moving  means  for  holding  a 

predetermined  number  of  said  articles  at  said 
collection  station  and  moving  said  articles  first 
onto  a  predetermined  portion  of  said  blank 

30  sheet  at  said  receiving  station  and  then  along  a 
predetermined  path  so  as  to  have  said  blank 
sheet  folded  in  a  predetermined  manner  to 
have  said  articles  wrapped  by  said  blank  sheet 
so  folded  without  releasing  said  articles. 

35 
2.  The  caser  of  claim  1  ,  wherein  said  holding  and 

moving  means  includes  a  holding  head  ca- 
pable  of  temporarily  holding  a  selected  portion 
of  each  of  said  articles. 

40 
3.  The  caser  of  claim  2,  wherein  said  holding  and 

moving  means  further  includes  a  main  body,  a 
first  arm  pivotally  mounted  on  said  main  body, 
a  second  arm  pivotally  mounted  on  said  first 

45  arm,  said  holding  head  being  fixedly  mounted 
on  said  second  arm. 

4 
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